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(54) FLAME-RETARDANT RESIN COMPOSITION AND MOLDING PRODUCT COMPRISING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition capable of tVq) ? \t_ y> | 
providing high flame retardance, developing excellent mechanical * J. I I /i' w l 

characteristics, impact resistance, fluidity, or the like, by a mixing a iW j 

thermoplastic resin with an aromatic phosphate and a specific phosphorus 
compound. 

SOLUTION: This composition comprises (A) 100 pts.wt. of a thermoplastic 
resin (preferably a polystyrene-based resin, a modified polyphenylene 
oxide resin, a polyester resin, or the like), (B) 1-30 pts.wt. of an aromatic 
phosphate of formula I [X is a group of formula II (R1 to R4 are each H or 
a 1 -5C alkyl) or the like; Ar1 to Ar4 are each phenyl or the like; (k) and (m) 

are each 0-2 and k+n is 0-2] and (C) 0.1-5 wt.% of a phosphorus v=r—r w 

compound of formula III (R9 to R10 are each an alkyl, an aryl, an alkoxy or 
the like) (preferably, a phosphorus compound of formula IV). Preferably, 
the composition is further mixed with a radical generator and a phenol- 
based resin. Consequently, a molding product of an arbitrary shape having ^""^ 
excellent flame retardance, mechanical characteristics, heat resistance, ^-f y—" 

moldability, processability, or the like, can be provided. °™T 
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1ft i: £fi£t £ -H : m if£ fflv i 6 c i: I. . 

[ 0 0 4 6 ] 7 S /SSrWA-ti^fcoVYt fcflfcW 

h\ N - ^ -5-/1 T ? ij /UT 5 h\ 7' h # y ;< *-/P7 ? 'J 
/I T * h\ N - 7°n tf;M ? ? 'J ^7 5 H , 7? U /H£ 
Ti/xf/K 7 7>J/l-K7nt:/U7$yx?-/k ;><? 
7 'J/Has^^rt^Syxf-zk U;H8xf-/l7 > 



(Ark))* 




O— X— O 



9? x )iv&i'9 n'v* y^r s / m-iv\ N - t'x/uy' 

x^;l/T$y, N-T-b7-/Ut"x;UT$y. 7'J^7$ 

y. ^^yvi/rsy, N-^f-yur'j/i-rsy, p- 

t'x;U^#MftSrm^Ot*xy^mafti:ftS^t 

[0047] ifc^^/'J yssrSiA-tsarftcon 

WJy, 2-h'x;P-^-df-tfVjy s 2-7?n4 
/P-tf^WJ y, 2 -x+yfo-ttWV y&fc'<7) 
**-?V'J y* £3rf l> t*x/^**«sS:»fjg<ot*x;i. 

[0048] w&v-ivjm^mwzmm&f:^ 

if. W«iS[77] (^f-;Ux^;W7-hy?§^, 3 or 
8U£) **. 0. 2-0. 65dl/g,^;0. 3 5- 
0. 6dl/g«8ffl«W. 4fcN. N-y'.Xf-/|/ 
tf/k&7$HJgHL 3 0'C«!]£Uc*§££(20. 3- 
0. 9d 1 /g, !|#fc0. 4-0. 7 5d 1 /g<0«ffl 

[0 04 9]*f6WfcttfflSili (B)f§l*X7i 
-hfctt, Tlfii^ ( 1 ) TS*3*i£i*rc*S. 
[0050 ] 
Ut8] 




OAr' 



OAr 3 



(I) 



3-k-m 




i-fwiEsJ: ( i ) TmtimmMcommz^xmw 
( i ) o^tf njiotUiwiaRTibo. if 

S L<(il-5cOS»-C'*l). 
[005 1] ifck. mli, fixf<lOW±2WT<OS 
l*"5k+mll 0 JJLb 2 OT^SScT'^ S 
ff^L<(ik. mti-enmotLhlOTOS^. 
4 L < (i k , mti-eix-fii l X'h h . 
[0052] ifclWKC ( 1 ) <05C*. R«-R«ttH- 

^•T. -Ct«^l-5c7)T/^;PSoMft(?i]i: LT 
12. Xf-^S, x^-;US. n-rnt/H; ^77'nf 
>im, n-7'f-^S. sec-7'f/H, tert-7" 




n -A yrattk ^^y^-;u, tert- 
^yf-rt/S. 2— fvrnt/k ^^y^. ter 
t-^v^-iim. 3--fV7°nhVU. ^^y^)V. t 
e r t -^yf-zi'SS, V7°ntf;u, ^^yf- 
/p, t e r t-^y+ivWbZ-hmihtihijK 

[00 5 3 ] 4feAr», Ar2, Ar^, Ar«(i|5]-^ 

iiffiM^ I) 7 x -)vmh h v y y * -I? * t tt o 
^y^/us, 7-7^a. ^f-zn, ryhu/us 



i(8) 000-1 03972 (P2000-1 03972A) 



[00 54] £tlYliW&&'&. O s S. S0 2 , C 
(CH 3 ) 2 . CH 2 . CHPhfcSU Phli7x-^ 

[0055] ±m%mm** y x - h <offiffls«^ y x 

f-U^3WWil0 0M«Ufe:»L'C. afifl-3 0fij| 
a. i?2L<li2~2 5fi4S|5 s L<(i 3 - 

2 0fifigBT'#>l>. 

[0056] ±.§i5Tmm*z 7 x - h i s* 

[0057] < c ) m<t^nt iMH-^tz p - 
Hig££wu tr-hr* (2) 

[00 58] 

Kk9] 




H 



[0061] 
t ft l 1 3 



mm i o o n&mzft ix.m^o. i ttaaL 5 




(2) 



(R 9 . R><>ti7/l^g. r»J-;US. 7/1/3* i/g 

HfeS ( 2 ) T»3fl4fl:£1iW>4' , Ci. Jf * L<ttR 
9 , R 10 0t*»l-4O77Mf>l'*, 
TU-^S. IW!»kl-4<0T^3#^a*Jj:^i)i*» 
6-2 4(OT 'J a* ^**»4>ai(f il>t|S8«i fcltfMtf) 
R 9 > R»»tt SV^S&ffMLTV^TiJ; 

[0059] mmmt iximTtznttbnmif 

[0060] 
HtlO] 
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[0062] JJEHRsi; ( 2 ) Xmtlh^^^ 

tick tret . $ uzmzfemzmtitzm^mm 

m&ZklfiXZh. 

[00 6 3] P-H*g£fci. P = O^P-0-Jg^(lJt 
R«tt*«Ki\ -WcJ6, «*S|i5fc:8ll|gi:Ri5UB 

5r#]& * * 7 x - h ffyftlfi-k * V A , H L> -y 7°ffiit#> 

jrjw*: £ < - w# * si-* i t x-mmmm^ 
> (zats^) n£mm\-?h^ktf-*imt£<nx°h 

6. 

[0064 ] $ £>(;: ( D ) 5^/HS4M 

£E£-r* C fc fc J: 0 . Wmmz K »J •/ 7*jW8j|fc$*i, 

«s«iB#ffl^s« $ n^iwifc mm z^i-mmjm £ 

[00 65] lit (D) 36*6 

Wet $fc7v#rt^fc&ffl*)4rrfc, mm\k LX(r>m^ 

* /I -£ i* £ , ttftttb &3&7 ^ )V Z m.-t h t> 

m.m k LT(i. 1 #¥*»]#« 2 0 0 'CliLht'* h i CO 
L < , £ £>(z#4 L < (i 2 5 0°CW±oi<7)*^ 

[0066] zzx\ ft*ffiM<?>M%i* . MafrrtTm? 

mgt&Z k ¥X£ h . muiy i?ti)V9b£MZ 0 . 1 

mo i %<7)<y-eym®k u mmmmzfi^tztfyz 
r >• nwtmt i . ( t ) tftjg itium 

a . ttmmmjmz k k t . 

I n ( a/ ( a-x > ) =k t ( I ) 

[ 0 0 6 7 ] d Z X'*mk tt, 5 S^rt^fc J: 0 5 

>i-mLmnmmtfw®m<r>¥Hti,zm'jr-t& * xm 
ffixh tt&>, x = a / 2 cnmmiM^zixx-t h z 

k t l/2 = I n 2 (II) 

Bltt I n (a/ (a-x) ) «iM7'n 7 hL, f# 
fc*lfc*MW>«l& frh k J**^, (I I) iSiOti/j 

< T ) xm% l . r ixxixfr hn btvk t l/z t 1 /T 



[006 9] i^d^^^H^JkUTtt, ft* 

w^rie-^ (4 ) v&zti&tt&towwfbtLi,. 

[0070] 
[ftl2 3 




(4) 



[0071] ±ibhr« ( 4 ) -cassis 5 ^/H^ 
mmx\ Tie-m^ ( 5 > xmnh 2 . 
>v- 2, 3 - x7 x-ivyf viiK mm&comxtt 1 1 
<mmt&zktfxzi. 

[0072] 
[ftl 3] 




■icOid&WJjco (D) 7y*y^«tffll(i 

( a ) mwmm 1 0 owMg&izmx . a^o . 0 

l~3S*g&. »4U<«0. 0 2-is*gp: 
*f4L<(iO. 0 3-lfi«fflT*ft. 
[0073] 4fe*«H^<?)fflll8fflj«ttti, S fet ( E ) 

7 x s->\,mmzmixrti zkiz**) % mmmmm 

[0074] *fMBTffiffl$*i4 ( E ) 7 x /~;P*ffl 

t>tih. ztih^mitmmM^mmm. *mm 

Bis *iv^iflMktlli , C*oTiJ:v\ ©ft^I 
*8anre\ ^KftRJBttT&S 7 x #5 -y 7^Bg 

[0 07 5] ttz. mmmizMmztu?. a 

«, 7U-^«. ft**, fttt, IMt'ufiitSffl 

1 0 0 7 6 ] ±ie ( e ) 7 xs-jvjhmmt&mzfo 

t. l«4fctt2tKLhfit»r4Ci:*^*4. 
[0077] ( E ) 7 x y-yWRttBttttfcRS&Ti t 

iT/l'ft HSROt/Ht* 1 : 0. 7-1 : 0. 9i& 
4id*lt*Tg[IEIftftaA. glcy^iL is|g 
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mat, bn-jLyxi^ymmmmimitdk. 

[00 78] 4fc, UV-/PS7xy-;HWlw*^, 
V ^y-)V%tf)V^r\L Kg(a%A'Jt& 1 : 1-1 : 2 
t «r * J: o ^rtfc*TR«J«t ttii A , *BWfc-J- h u A i> 
a. r>t^T7k. * «0ftec7)lSStt^^ if tf)J!48 Srln 

[00 79] ZZX\ 7x/-/HSh«i7xy-;P. o 
-?1//hP, m-?l/y-;K p-y'l/V-zk f-t 
-ll\ p-tert-/^7i;HK tert-7"' 
f(^f3-/k AVtJ'fJ-il, o- 

7- FJfy7i/-(k 4, 4' -y'tFDify7i-^ 
-2. 2-roA°y, ■fr/Uf-zHM V7S/k "•M'-f-A' 
BPO-s^k ViV+tVISLJi+iV* 2, 6-y-tert 
-7>/U-p-? U»/-/WJ*«Wf 4>*lS. ^ft£>?)7 

x y-/«B4Hi4 tz&-m\2±m^ IZt £ . 

-77. T/Urh KItli*^A7^ft b\ A^tf/kk 
Til ft K , -"KU^^v^f-Uy. N'J^^ify^^ 

wt>ti&. ztit>cr>T>\,T\i mte-mizfatx-mt 
Mi-mum ^izt wc z h . 

[ 0 0 8 0 ] 7 x /-/^SJf^^*(i!f#£EB£$*i 
fr^tf. #F£L<tiifcWC2 0 0-2, 00OX"£> 
0 . fipfc: 4 0 0 - 1 . 5 0 0 wlEffl^ fc 0)«qMiWft 
ft. ftJKjBltt. earttfcflfcHIF* L^. &&7x7- 
/HgJBglif- h5hH575 7?M, 7 x /-/MWfiai 
$t>'7/^ L J: d-t* i i: fc J: 0 yw- 5x$/ 3 7 

[0 08 1] *9mz&\\X <E) 7i;-;HI|§J 
E£t ( a ) or^ttgjig i o o m&mz *j L 

X . 0 . 1-1 OSftgP. #4 t<(i0. 2-7SS 
». *<b«?ij;L<(i0. S^SMMBT**. (E) 

7 x /-^*ffliigwiij^a*«±iBa!Hi*jT*>s«^(iit 

[oo82] zuz^mcommmmmmfcmzti 
i x \ mmx- 7 y ximm* t' 

fcRSiWFIS: i: ■<^B?ftR6±S«R«^SIfiJ , ^HHHKIR 
7V-;k ^>V7x7>-^i:') , itlriJfcitXSfMJp] 

xxf;k T.t7 'J/UT/t-n-yK Xf777^ KfcJ: 
rji'X'Mx> v-^x^f) , m&M±m (S'JySUa, 

»ag'j>«tt«:^) . am. *imi mmi mmm± 



7^o>-r-y. WtfrtytcZ) %}z<rfc%mam 
[oo83] i«*ii«omittttimgi^id»ff^9i 

(B)^fS*^7x-K (C) P-H&-&$:WtS> 

fcii-fr^fcffajawrirfcttj&LT . 1 5 ox:- 3 5 ox: 
oig&miz&wx+mmmti z\tiz± mmz 

fjrnmm&zzm^hzbtfx**. muzr**? 

hiti3yhv-i\sf&Zbfrt>. *?y*-tc--7 f 

iz£<o&m-t&ztfiwtu\ 
[0084] *mi<7)tmwmm&m&w)iMtzft 
x=3r<. ii#tt, wsMt, z^mmnxmzm 
ti, mm.B-*imx'2>&tim&m. swum* rv 

T^WjiZim^Xh *) , 7 ^ t N o >y h'^#M 

£ £ fc ^X'# £ . t:Wfi^i> LTSm • 

A. iftjmgfl.BK ttMMtSA, OAH§| s ^msifi^ 

fc'W^ y ^fc J; l^-en <b<ogp A«=5r if S « coffljitz 

[0085] mm. #«^-, -ty^ 

/■N-'jnyT--*. ^f-y7T-/7\ %Jg^, 

t-*-. 7>f7D7*y, ^yF7*y, /hM^:-^ 
/'cy-tS^A— 7n<7>>> 
im»* N MA. FDD^'J'yy. FDDyt- 
v-, t-^-77 7ya*^-. A'7-f77yft. 
3yh-A-7-M3SgPA=5ri:"(c-(t^$ii-g»mm • UTS* 
A; VTRgPAs -fUtlWA, TMny, ^T-H5>f 
m^l^y^gPA, WSA. *-r 
>f3f • !f-r • =j^n°7 hr^77^i:'OW 

wasgna, mma, ^kw»a. xrnygpA. ^ 

>f 7°^>f ^ -g|5p a n . 7- HTn-b vt-gPA^ if tfta 
$<il>^S. *f»Sm^a a pg|5p a p. ^7a^ytw 
-ITOBA. «^«RI«a5A, 7 r 7 x 5 'J Wii^n a n « 

^»iigBB D p. 3T-f/H^X«g, ffp^W) 

£ if ^-7-SPp a p. 7 

7^r7^7-^flz«a$iil>^Wiigf5p a p. S 

ttn. Mi. ^p<7. mmt'izKmtLix&m 

Si. fiSf^««(IR|jI9JA ; ^7^-7-7-5^. a 
;l^7^-7-3^77-. I CU-Jf'x^-7-. ^m^' 
X7SVU7^i:'i7)#gyN-;U7\ Mill • m&Jh ■ iRSU^ 
#S7NM7\ X7-fyf-?7X/l'X7-H. ^> 
r-7v^*-;kh\ »-K77\ iyy>«y 3 
4 ^A-7l/7-7-fy^T>f-, Jf^7l^7-7. 
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•t-. X7-70-^-^-, l73Vfflt- ; EX^7 

7?-. fr-^-s+jk «gg|5p D n*&*ilSL Xf77- 
^_^_ n _^_ ^yrV^yk 7^7^71/;^ 

-. yyy°'^> : y^\ 7V-^ £7 h y. 7W4K 
;Kt> . iyy>^^7^;^-, &'k$iW.7--^, 
'W3>', 7'jy^-, f^/H, CRTfar 

M. 777^, 3t-, V-7°n, 7-bA'V3 

PHS, DVDK?>f7\ 
7 . 7 n v f - r 4 X 7 Y y -f 7& \Z<rflffl@8Mni\ 7 
'Jyy\ >-^->\ U W — , *>f-y^ 7-7gW N h 

[0086] 

L. #(3 r " j \&Ayjr ( M yf-=2. 5 4cm) £ 

[0 087]##ffll (Al) /77hM^i 
H 

b mr&numx'iiiihtz l cnx-h & . yyyy 

tftfJrfci (rn) (CT-bh> ^tia^4B#^3iat^„ i<0 
?M£ S 0 0 0 r p m (jS'C^ 1 0, 0 0 0 G ($) 1 0 
0 : 1 03 m/s2 ) ) 3 0 7>if <I>#SS&, **#£jF 

» Lfc . i «»J 7 o r t- 5 B^fgj^E^ l . as 

( n ) fcjfttlfc. 

[0 088] ^7 7M= [(n)-(m)XL]/ 
[ (rn) XL] X 1 00 

[0089] ^'J7?yiy7f7?X (^3'Aftff 
SO. 3/im. y^#*8 5%) 6 0gP (SilttHIt*) 



0#ffiTT'A^-lyy7 0%. 77'Jn^MJ/l^3 0%*> 

*<a- i >mmitz. 'fibtitzfyy hm-&fr< 

A — 1 >lt?y7 hm&3 6%X'$>-yfz. Z.<F>7"y7 V 
£S£tt<A-l>kL ^^lyymJt#{a7 0%fcJ;lA' 
T7Un^h»J;P3 0%*^^S^7 7htt^fi^ 
ft£l8. l%£#-f l>i<7)T$>o£. ££N, N-x 
* 1r)ViUVJSr 5 K^«#tf>^ft«#0 . 4 8 d l / 

[0090] ###]2 <A- 2 > t'-y^&jfrg-ft?) 




Wy7 0%, 7?yn-HJ/l/3 0%j&>&&44UI 

WKLfc. #<?>ii^t'^;^ita^tc<A-2>(±N, 
N - >>X ^*/kk7 5 Wmft<Vtim&tf 0.73 

[0091] mms 

< A - 3 >Sft/-K 'J 7 x - V y** is HT* & " 7 U ;U 

115" (b*^'-- <-77x+ s7 (m m zmm 

[009 2] <k-4>TWX*\syX'bh" xyAu 

^666" m^rnxm (ft) m zmmitz. 

[009 3] <A-5>#V*-#*~-hX'$>&" A- 

enys30oo" (H^xy^rr^x^-yy-T. 

(ft) H) £50M%fc ABSm" h377;T 

-100" (mMft) f?) fcsOSMXfcfc^yhtf 
&3 0mm*2*lJfa}fll (fftSttltilL PCM-3 
0) fcttfflU 2 8 0*a§«ail|, »{fiL£frV\ 
•y MfcO-KU^-tf ^-h/ABS (50/50) 7n 

jzm&itz. 

[0094] <A-6>^^J7^\yyy-U7 7U-bX 
hh" *lyPBTl 1 OOS" (KKft) 8) Srffiffl 

[0095] <A-7>*T'JTS K6T*&" T$7>- 
CM1010" (»K«) W) fcfltfflUfc. 

[0096]##fi?lj4 (B)7f#lK*X7x-h 
<B - l>Tfr25t ( 6 ) •C'^$il^>7l : #^f7.^X7x 
-hPX-200 (±Ai\& (ft) 8) SfltfflLfc. 

[0097] 

UU4] 



(6) 



<B-2>h'j7x^X7x-h (T^A-fL^ (ft) 
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[00 983 mm5 (C) P-Htg££*r*6»Hte 
1*1 

<c - 1 >B5ia^ ( 3 ) nrntsw h c a" (za 
^ (») m tuefflufc. . 

[00 99] <C-2>y'7i-^7r'( h (IS 

as) tftfflLfc. 

##CT6 (D) ?5/*#;H&£JH 

<D-1>2, 3-y7x-^-2, 3-^f-;U7"^ 

vx-hh" 7 7-e-Bc- (B*?*a§ (») s) zmm 

Ifc ( l^^W0|jUX: 3 3 0'C) . 

[oioo] ##0)]7 < e ) 7 x y-ivmm 

<E - l >#JRRJ6ttT* 0 . » 3 F*WJ ,: Fdb&«7 0 Oco 
7xy-/PA-K5-v?fflirc*$PR5 3 1 95 (tt* 
TxU X ($)«!) fcffilflLfc. 
[0101] HtfeM 1-14, Jtflfcfll 1-16 

##Mtn« Lfe ( a ) mmmm. ( b > y isttv 
mm . ( c ) 1 - 5 ic* t fcBtejfrca* 

U ^>h#^3 0mm^2|lWftiJtgt m%&OMM. 
PCM-3 0) Sr&fflU #ajL£tT^fc 

(<x£®8tt«L 7o?7 h4 0/2 5 ) tCct 
0 , ltttlJ±SrTR8E+ 1 M P a.X'Zti?ti<?>imKZlSL 



[0102] (l)Mm:ftimBlz£*)Wzl/l 
6 " WAKftlttffHBfflttDW-fco^T U L 9 4 fcjg*> 
ftT n&ffraMcttl 4Hfttt*fffl| Itz . Mfflt 
/Hi V - 0>V-1>V-2>H BcOHtZffiT-t 4 . 

[01033 ( 2 ) mfttt : ttmmizx m§tz?> 

^HKBfrfcOVvCASTM D-6 3 8tCfi£V^I56» 

[0 104] (3) 1/2" T-f V-y MS*5I$ : AS 
TM D2 5 6-5 6A(^V«®SMiS-fPffL^. 

[0 105] (4) ffiffiteb&rSS: ASTM D64 
8 (ffift: 1. 8 2MPa) fcttV>«J!Sttfctf«U:. 

[0 106] ( 5 ) gfvirfx : ^;uh-f yf?t- 
ANfKtK) Srfflwr. *+t*U^aK*J ilWftfeft 
T'^l 0^|Bia[dJ*M 1 1 ( g/10^) SrSJJSU:. 

[0107] ( 6 ) »93c«tt : ±ie^ h 4 yfn 
-+{C3 0#»»U:ifflW>M I ffi£j»$£U <e<r>Jt£ 

m i mmt Lxmmft&mmb ut. 

[0108] #?vr;i*offlj^iflt«Mx. ttttw& 

1- 4fcifc*>Tijr$-. 

[0 109] 

[Hi] 
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liU^SK.i^ 7 x - h * LfcWtttlllltlil* 



[0110]$ 4>£5 j^/I^SMs J;tf/ifcH:7 x 
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